Thyrotropin receptor knockout mice: studies on immunological tolerance to a major thyroid autoantigen.
Graves' disease involves a breakdown in self-tolerance to the TSH receptor (TSHR). Central T cell tolerance is established by intrathymic deletion of immature T lymphocytes that bind with high affinity to peptides from autoantigens (like the TSHR) expressed ectopically in the thymus. In TSHR-knockout mice, tolerance cannot be induced to the TSHR, which should, therefore, be a foreign antigen for these animals. To test this hypothesis, TSHR-knockout mice and wild-type controls were vaccinated (three injections) with TSHR DNA or control DNA. TSHR antibodies, measured by ELISA, binding to TSHR-expressing eukaryotic cells, and TSH binding inhibition, developed in approximately 60% of TSHR-knockout mice, not significantly different from 80% in the wild-type mice. Antibody levels were also comparable in the two groups, and both strains recognized the same immunodominant linear antibody epitope at the amino terminus of the TSHR. Splenocyte responses to TSHR protein in culture, measured as interferon-gamma production, were similar in TSHR-knockout and wild-type mice. Moreover, T cells from both strains recognized the same two epitopes from a panel of 29 synthetic peptides encompassing the TSHR ectodomain and extracellular loops. This lack of difference in immune responses in TSHR-knockout and wild-type mice is unexpected and is contrary to observations in other induced animal models of autoimmunity. The importance of our finding is that the TSHR may not be similar to other model proteins used to define the concept of central immune tolerance.